For years, the conventional wisdom in the consumer nance industry has been that a consumer will pay their mortgage bill long after they have gone delinquent on other nancial obligations. This paper nds strong evidence that many individuals in fact make the opposite choice, paying credit card bills even at the cost of mortgage delinquencies and foreclosures. Indeed the recent crisis has highlighted that many may do so because of housing price declines. We nd an alternate motivation for this choice: the availability of cash equivalent credit. Empirically, a one standard deviation drop in available credit on credit cards lead to an increase in mortgage delinquency of 25%. Indeed, the number of people choosing to become delinquent on mortgages while paying on their credit cards increased by a full 127% between June of 2006 and December of 2007. 1 Our inference from these patterns is the presence of a high precautionary demand for liquidity; individuals wish to ensure future access to lines of credit to cover regular costs of living. 2 The fact that housing loans come with collateral not only makes these decisions particularly surprising, but also had led to the general perception that mortgages were a much safer lending option than credit cards. In the past couple of years; however, the decline in housing prices has called into question consumer preference for paying mortgages before other obligations. 3 As almost a quarter of US homeowners are now underwater on their mortgages by the end of November, 2009, this concern remains in the political spotlight. 4 Our analysis below shows that amongst the varied potential explanations for this phenomenon, liquidity concerns play a central and dominant role. Indeed, they are of larger magnitude than housing price changes, which have been highlighted both in the popular press and the nance literature as a primary cause of mortgage delinquency. This result suggests that recent attempts to modify mortgages to assist borrowers may be unsuccessful; not because of strategic default decisions of borrowers but because lack of access to alternate forms of liquidity means that continued economic distress or a subsequent minor shock can push a borrower to protect his credit cards and drop even the modi ed mortgage. In addition to individual level shocks, a reduction in the supply of credit can have similar impacts. This past year, the Credit Card 1 While to our knowledge, this paper is to rst to tackle the question of delinquency priority, a recent paper (Lusardi and Tufano, 2009 ) makes the argument that a study of consumer credit must include the joint-probabilities across types of credit and delinquency behavior. They also provide survey evidence from 1000 individuals for a wide panel of behaviors and product usage. 2 Indeed, Transunion has found evidence that "consumers...have become more conscientious in protecting those credit instruments still available to them and are making every effort to pay their credit card bills on time." http://newsroom.transunion.com/index.php?s=43&item=516. Downloaded April 15, 2009 . 3 Guiso, Sapienza and Zingales, (2009) nd that 26% of all individuals who default on their mortgage are capable of paying their mortgage. The topic of strategic default has become ever more salient in the current environment. This literature, in general, considers if housing price declines are a suf cient condition for agents to engage in strategic default behavior. A WSJ editor also published his own potential plan to default strategically as recently as December 2008 (see http://online.wsj.com/article/SB10001424052748704240504574585873167451840.html) 4 23% of homeowners according to data from First American CoreLogic. See http://online.wsj.com/article/SB125903489722661849.html Accountability, Responsibility, and Disclosure (CARD) Act imposed additional requirements on lenders that will limit fee income and likely reduce lending to low quality borrowers. This could exacerbate existing dif culties with mortgage modi cation programs.
We believe the role of liquidity is important for a few reasons. One, the consumer nance literature has found liquidity concerns to be particularly salient (see, for example, Telyukova, 2009 ). Our paper supports these ndings. Individuals under increasing credit constraints nd liquidity to be of increased relevance.
This nding mirrors the corporate nance literature's conclusions on the use of lines of credit as committed liquidity insurance. 5 Two, we will show below that when liquidity concerns lead to delinquency increases, they can have systemic implications. As liquidity concerns increase and foreclosures follow, neighboring houses can experience price declines, which trigger additional delinquencies.
Our empirical strategy follows four steps. To start, our goal is to isolate a group of individuals that are in the position to choose between their house and their credit cards. That is, we wish to evaluate individuals that have faced a shock large enough to force a delinquency, but not one large enough to force a nancial catastrophe. We do so as follows. We begin with individuals in June of 2006 who had both a credit card and a mortgage, but no current delinquencies. In December 2007, we assess the individuals again and keep only those that experienced a delinquency on one type of loan, either their mortgage or their credit cards. We exclude those that become delinquent on both or none. Thus, we isolate individuals who have an effective option on the type of debt they wish to keep and on the type they wish to enter delinquency. We highlight this group as these individuals have some ability to direct their nancial resources, providing us the ability to assess the tradeoffs they make in isolation of other concerns.
Our second step allows us to marry this information with speci cs on individual liquidity position. Our measure of liquidity is the amount of available credit at the beginning of our sample period. Available credit is measured is the total credit line net of any balances already incurred. Because we begin with individuals that had no delinquencies in June of 2006, we can interpret this amount as the liquidity already available at the time of the shock. Similarly to corporate insurance, available credit can be interpreted as liquidity insurance. Our data permit precise information on all credit lines, mortgages, and other types of debt held by the individual in June of 2006. We show in Figure 1 the average available credit for individuals during the months leading up to a delinquency. The pattern in this gure is consistent with individuals preparing 5 See, among others Boot, Thakor, and Udell, 1987, Berkovitch and Greenbaum, 1991 , Campello, et al, 2009 , Holmstrom and Tirole, 1998 , and Thakor, 1995 . This literature broadly nds the nds use lines of credit as liquidity insurance. While some recent work (Huang 2009 ) nds that the insurance is imperfect, it nonetheless ful lls a role that is conceptually similar to the consumer need.
for the shock by increasing liquidity access ex-ante. 6 Our third step evaluates the rationale for the decision to keep one type of debt versus the other. With our measure of liquidity, we can now estimate a binary choice model of the decision to choose delinquency on credit cards or mortgages. Such a choice has many potential in uences; indeed, because of the detail available in the dataset, we will be able to control for a wide range of them. In addition to the credit available at the time of the delinquency choice, the choice itself has asymmetric in uences on the ability to obtain new credit in the future. We will show that missing payments on a credit card costs marginally more in terms of access to credit cards than missing payment on a mortgage. As well, changes in housing prices can in uence this choice. If housing princes fall, the incentive to repay mortgages fall, even if individuals are nancially capable of making payments. This phenomenon is discussed in Guiso, Sapienza and Zingales (2009). We evaluate each of these concerns as well as a range of other potential in uences, including various credit constraints, the availability of other types of cash equivalents such as home equity lines of credit, the availability of payday loans, and the relative scale of mortgages.
We nd in each case that the role of liquidity is the predominant factor in the delinquency decision.
Indeed, individuals in areas with large housing price declines respond to that incentive by choosing to protect credit cards; remarkably, the liquidity effect is nearly identical in areas that had not yet had price declines in 2007 (see Figure 2 ). This is consistent with the story that individuals refuse to pay as their mortgages rise above 100 percent loan to value ratio. However, it shows that the liquidity effect is salient across contexts.
Finally, we brie y illustrate the potential for spillovers to the remainder of the economy. This is important in particular in understanding the consequences of government intervention programs. The mechanism for this is straightforward and comes from existing literature on the impact of foreclosures on surrounding home values. 7 To quantify the magnitude of the choices to stop paying on mortgages rather than credit cards, we regress community level delinquency rates on the individual-level mortgage delinquency. To handle endogeneity, we instrument the mortgage delinquency decision with the liquidity measure we show to be a predictor. This sheds light on the pass-through from individual tradeoffs to systemic dif culties. Notably, we nd that this impact is both economically relevant and passes through only to mortgage delinquency, not to credit cards. Decreases in liquidity actually increase community level credit card payment probabilities.
This implies that changes in regulation on credit cards may have perverse impacts on credit and mortgage 6 It is worth noting that this does not re ect increased credit causing delinquency. Indeed, utilization rates decrease linearly during the time leading up to a delinquency. Emphasizing the role of credit limits as liquidity insurancec for unexpected shocks, the pattern in Figure 1 is reversed for individuals prior to bankruptcy. Because a bankruptcy ling comes with the ability to expunge debt, instead of building a precautionary buffer, these borrowers on average use up remaining credit. This suggests that the predelinquency borrowers in our dataset are not strategically defaulting, at least with the intention of bankruptcy. 7 A survey of this literature is available in Lee (2008) and in a Center for Responsible Lending report (2008).
delinquency rates.
Indeed, because we are able to identify individuals who have undergone a mild economic shock as well as isolate the delinquency decision, we can answer one of the questions at the core of the debate about the initiation and spread of the current nancial crisis: is the delinquency decision motivated by housing prices concerns? This question is of notable relevance in the current environment, because we have seen both a dramatic changes in housing prices as well as a signi cant reduction in the availability of consumer credit. 8 The remainder of the paper is structured as follows. After a review of stylized facts that characterize the tradeoffs that we are discussing, Section II provides a summary of the relevant literature and Section III the relevant market. Section IV details our econometric methodology. We continue in Section V to describe our data. Section VI provides results and sensitivity tests. In Section VII we discuss economic spillovers and Section VIII concludes.
I.1 Stylized Facts
We provide some additional information here to motivate the study. Given that there is imperfect overlap in these groups, a substantial fraction of individuals are choosing to become delinquent on housing but not on their credit cards. Indeed, a full 6,187 of the 8,339 (or about 74%)
had this pro le. The converse is also true. Of the 9,290 that choose credit card delinquency, 7,138 (about 77%) did so without any late mortgage payments (see Table I ).
These statistics are remarkable for two reasons. One, a large fraction of consumers are making choices about which debt to cover when faced with economic hardship. Our current models of distress (principally 8 An anecdotal pattern has emerged indicating that protecting consumer credit lines may be an increasingly important factor in delinquency decisions. An example from December 2008, USA Today pro led a woman who missed a single payment and lost well over half her credit line. Kathy Chu, "Changing credit card terms squeeze consumers," USA Today, December 15, 2008. bankruptcy studies) regard overall economic condition alone, or speak to strategic run-up of unsecured debt prior to bankruptcy. The small scale of the average delinquency (<$1000) and the number of individuals in the sample suggest that the observations are not pre-bankruptcy behavior. Indeed, an insigni cant fraction of individuals that are delinquent in 2006 become bankrupt by 2007.
Fact 3: As delinquency rates have risen overall, the proportion choosing mortgage delinquency over credit cards has risen.
It is well known that economic conditions deteriorated between June 2006 and December 2007 (and more since that point). During that time, delinquency and default rates increased for most groups of individuals. For the purposes here, the notable change was the difference between credit card and mortgage delinquencies. Individuals that were mortgage delinquent but not credit card delinquent increased 127% during the 18 month period. Individuals that were credit card delinquent but not mortgage rose 18%.
II Literature
The nascent literature on consumer nancial decision making has not yet, to the authors' knowledge, tackled the question of delinquency priority, or its effects on the economy. As noted above, Lusardi and Tufano In addition to the work cited above, the closest antecedents are the literatures on consumer bankruptcy decisions and non-traditional lending.
Consumer bankruptcy emerges out of the same patterns of nancial distress that, in generally smaller amounts, lead to the delinquency tradeoffs discussed in this project. Indeed, there has been a large rise in bankruptcies over the last few decades. The bankruptcy literature, to date, partitions the reasons for bankruptcy into two types. 9 The rst considers increases in idiosyncratic uncertainty due to changing labor earnings volatility or decreases in medical insurance coverage (Barron, Elliehausen, and Staten, 2000, and Warren and Warren Tyagi, 2003) . This category also captures the demographic scenario that argues that the passing of the baby-boomers through the prime bankruptcy ages and changing family structure have increased the number of risky households (Sullivan, Warren, and Westbrook. 2000) . Another study will even open payday credit lines before using all available consumer credit. The implication, for delinquency tradeoffs, is that strategic consumers that nd themselves in a nancial stress situation, may resort to protecting their credit cards rather than their houses.
On a related topic, Cole, Thompson and Tufano (2008) provide some detailed evidence of spending patterns of credit constrained households. While they do not directly address delinquency, they nd strong patterns of spending choices that vary according to the severity of credit constraints. This paper seeks to contribute to the outstanding literature by providing both an empirical analysis of nancial decision making in periods of nancial distress prior to or in place of bankruptcy and that decisions impact on the regional trends in housing price movements. This involves individual-level delinquency tradeoffs. Importantly, this paper will also assess spillovers from current housing market stress into nancial decisions and vice-versa. If many individuals choose to protect personal liquidity, at the expense of their home payment, there can be changes in aggregate housing values. 10 See Cohen-Cole and Duygan-Bump (2010) for more on social effects and bankruptcy.
III The Market
We digress brie y to discuss the market that we treat in this study. Our analysis is focusing on understanding the consumer tradeoff between a delinquency on credit cards and on a mortgage. In this section we will discuss the de nition of delinquency and default, as well as some patterns in the credit industry. While credit card and mortgage products are likely understood by most readers, a short description is useful. Credit cards are consumer orientated lines of credit. Individuals agree to a schedule of fees and prices and lenders then provide access to a pre-determined line of credit. Both the fee and price schedules as well as the line itself 200 and 201 will not be equal to the change from 201 to 202. As well, because the ranking is an ordinal one, the change between the scores may not be proportional to the log difference either. To determine a score, an issuer or other data provider will regress failure to pay on a wide variety of borrower credit characteristics.
These can include prior late payments, amount of available credit, utilization rates, number of new credit lines, and more. Once a score is obtained, issuers then use the score in combination with a range of other variables that may be unique to the issuer, to determine the credit line.
Credit cards have become increasingly popular not only as means of payment, but also as a way to manage cash ow and economic shocks.
One a line has been opened, issuers routinely assess borrowers' probability of payment and adjust lines accordingly. During early parts of this decade and much of the 1990s issuer would regularly provide additional, unsolicited, credit to borrowers. Repayment rates were historically high, funding easily available and interest spreads large. This increased availability allowed many individuals to rely on their cards as a source of conditional liquidity. As the crisis hit late in the decade, issuers began to reduce lines more frequently in part due to funding shortages, in part due to the declining credit quality of borrowers, and potentially now due to new regulations. For the purposes of this paper, the question is how this contracting liquidity provision impacted borrowers decision making under stress. Once our individuals have to face a delinquency, do they keep paying their credit cards in order to avoid the penalties that result from non-payment?
Mortgages are also well known. The main feature of mortgages for this paper is that they are collateralized by a xed asset, a house. Unlike credit cards, primary mortgages are for a xed amount. Changes in this amount require re nancing at some time and nancial cost. Because mortgages are for a xed amount, neither lenders nor borrowers can adjust easily to meet changing economic or credit quality conditions. During the expansionary credit period of the late 1990s and early 2000s, home equity lines of credit (HELOCs) became increasingly popular. These lines are similar in structure to credit cards, with the exception that they are secured by the house. Default on either a mortgage or a home equity line will trigger a default on the other.
Below, we will use changes in the score that result from delinquency to understand whether housing or credit card delinquencies are more likely to impact both current credit and the ability to obtain new credit.
In most markets and for most products, a lender can decide that a loan is in default after a single missed payment. In practice, most credit card and mortgage lenders will wait to enforce a default provision until payments are 90 days or more late. Lesser delinquencies of 30 or 60 days late are typically reported to credit bureaus, and thus show up in our data, but are not considered defaults. Lenders may wait for a variety of reasons including a) collecting debt can be expensive b) moderately late borrowers may recover and c) late borrowers can be lucrative as a result of penalty fees.
We choose to focus on 60 day delinquencies for a variety of reasons. Unlike 30-day delinquents, most individuals that become 60 days delinquent on a debt will eventually become 90 days delinquent. As a result, using the 60 day delinquencies provides insight on which credit product an individual desires to keep. While they may eventually recover, the decision at the 60 day point is a crucial one. Second, once a homeowner defaults on a mortgage, there are a range of legal and institutional differences in how these are treated. For example, in some states, rst-lien primary residence home loans are recourse loans, allowing a lender to claim property other than the primary residence in the event of default. By focusing on the consumer decision, prior to the onset of legal differences in treatment, we can highlight the delinquency choice carefully.
IV Econometric Methodology
Our goal, as discussed, is to highlight the decision making amongst individuals facing moderate nancial distress. This is a particularly salient question because these individuals face a peculiar tradeoff -one that has potential economic spillovers. Neither those facing extreme distress nor those under little distress must choose between paying a household mortgage or paying credit card debt. Speci cally, we include individuals that have at least one mortgage and at least one revolving credit line in June of 2006. At that point, they do not have delinquencies on either product. 11 As of 2007, we include only individuals that have incurred a delinquency on one or more mortgages or one or more cards. However, we do not include individuals that have delinquencies in cards and mortgages. This structure allows us to isolate the correlates of the individuals that faced this particular type of shock. In principle the type and magnitude of the shocks will be heterogeneous, but the outcome of the shocks homogeneous. That is, a wealthy individual may need to be hit with a series of large shocks or a poor individual with one minor shock to reach this economic condition. However, this is a useful tool in that it allows us to evaluate a highly heterogeneous population in terms of wealth, income, race, education, etc. but nonetheless evaluate a common set of decisions.
Once we've de ned our population and shocks, we can move to evaluating the decision itself. Of course, there are a range of reasons why an individual would choose one type of delinquency over another?
We consider a wide range here, beginning with housing prices and liquidity concerns. As collateral values fall, making home payments may no longer be optimal. As well, access to cash after a nancial shock may be important to some individuals. Among the sources of cash available to individuals are the open lines of personal credit cards. Thus, the amount of credit one had prior to a shock re ects availability of resources to manage that shock. Ability to access new credit may also be important, and we return to this topic below.
We de ne a variable, CC M T , which uses the preference relation, , to indicate that an individual prefers her house to her credit cards. Thus, a revolving credit delinquency is coded as a 1 indicating that individuals chose the house. We can then estimate
where price j is a local measure of housing prices and liquidity i is an individual level measure of credit available to the individual at the beginning of our sample, before the delinquency in question. Our baseline measure is the amount of unused revolving credit available to the individual in June 2006. This is calculated as the total credit line from all credit cards net of current balances. This ex-ante measure is useful because it provides a measure of the economic condition of the individual prior to the onset of nancial distress.
Recall that the sample is de ned as individuals without delinquencies in June of 2006. 12 A detailed list of individual and community level controls can be found in Table II .
We believe that individuals choose the type of delinquency based on two factors: one, the economic value of the underlying asset, the house and two, the consumption value of consumer credit in relieving the individual budget constraint.
V Data
This paper draws primarily on a very large proprietary data set provided under contract by Transunion, one of the three large US credit agencies. The data are drawn from strati ed random samples of individuals and include information from personal credit reports. In particular, the le includes individual date of birth, a variety of account and credit quality information such as the number of open accounts, defaulted accounts, current and past delinquencies, amount of past due balances, credit lines, credit balances, etc. The information spans all credit lines, from mortgages, bank cards, installment loans to department store accounts.
Transunion also provides a summary measure of default risk (a generic credit score). As is customary, account les have been purged of names, social security numbers, and addresses to ensure individual condentiality. However, they do provide geo-coding information that allows us to match these personal credit history les with information from the US Census; again, in a manner in which con dentiality is maintained.
One of the bene ts of the credit database used here is that it includes a measure of credit risk. For this paper, we draw on detailed information on borrower delinquency and utilization patterns. Transunion includes information on sixty day delinquency patterns for each type of credit. We exploit this vari-able's ability to distinguish between individuals who faced a shock and those who casually miss payments to identify distressed individuals. Thus we categorize an individual that has a balance that is at least sixty-days past due to be delinquent in the respective credit type. In terms of utilization, we compute an individual's unutilized revolving credit from their revolving credit limit and their current revolving credit balance. Given the availability of geo-coding information for the individuals, one can compute local delinquency rates.
The Transunion data also have a number of advantages for our study. First, these data allow us to look at various features of borrowing and delinquency behavior without concern for measurement error. Second, there are many individuals who meet our narrow set of conditions (not delinquent in 2006 and delinquent on only one type in 2007). Our key disadvantage is that we have no direct information on household income or employment status. This led to our choice of a subsample which isolates the individuals who faced some type of nancial shocks.
Census Data and Other Information
Together with the credit information, the paper uses an individual's geo-coded census block address from the Transunion data and links a wide variety of information on location characteristics. In particular, because there is no individual-level data on variables such as income and education, the paper relies on the following variables to control for local economic and demographic conditions. For demographic controls and unemployment rates (at the county level), respectively, for the corresponding years. By using this degree of granularity, one can control a degree of the heterogeneity in economic shocks faced in the US economy.
Finally, to capture the house price dynamics we take quarterly price data from the Of ce of Federal Housing Enterprise Oversight at the state level.
When all this information has been merged a certain number of individuals get dropped due to missing data, for example on credit scores. Once these and other similar missing observations are removed, the paper has a short panel of about 350,000 individuals. Appendix T1 presents some summary statistics.
VI Delinquency Tradeoffs VI.1 The Revolving vs Mortgage decision
As explained above, our core methodological approach is to isolate the population of interest and illustrate the primary factors impacting their decision. We begin with a description of our primary results. Table   II shows individuals choose to defer payment on their credit cards rather than the increasing value asset.
In Columns 4 and 5, we show that our measure of liquidity, currently available revolving credit, is positively signed as well. As liquidity increases, individuals become delinquent on their credit cards in place of their mortgage. When faced with lower liquidity, individuals appear to choose mortgage delinquency in order to protect the available remaining credit on their credit cards. Since credit cards are largely a cash substitute, this serves as a potential buffer against economic shocks. Notice that the coef cients on the liquidity variable are nearly identical across speci cations, suggesting little concern that it may be picked up housing price effects. Table II reports all regressions with details on demographic and nancial control variables. We nd that most demographic indicators, after controlling for credit score, are not signi cant predictors of the mortgage versus credit card decision. Indeed, with a few exceptions, education levels, marital status, median block-level household income, prevalence of health insurance, and public assistance levels all show a lack of signi cant relationship to our dependent variable. We do nd that those with higher credit scores will choose to protect their houses. As well, individuals in primarily Black and Hispanic neighborhoods will protect their credit cards. That said, areas with higher poverty rates have a strong preference for protecting their houses. Age has an expected relationship, with the young more likely to choose liquidity (see section below). We suppress these coef cients in subsequent tables.
VI.2 Nonlinearities
As our liquidity indicator appears strongly signi cant, one would expect that this effect would be stronger for individuals with low liquidity; lack of access to cash equivalent resources becomes a signi cant issue only the closer one is to a binding nancial constraint. To account for this, we evaluate the role of nonlinearities by including an additional term in equation 1:
Once nonlinearities are included in Table III , a one standard deviation increase in available credit leads to a 25% increase in the probability that a distressed individual will choose revolving credit delinquency over mortgage delinquency. To compare to the effect of housing price changes, an increase in the long term housing prices by one standard deviation decreases the probability that a moderately distressed individual will choose revolving delinquency over mortgage delinquency by 4.6%; for short term price movements, the change is an increase of 14.3%. One may expect that if credit cards provide liquidity support, individuals that have the highest degree of credit constraints will have the greatest need for this additional liquidity.
From an empirical standpoint, this implies that individuals with the lowest availability of credit will have the highest marginal propensity to default on their mortgages for the liquidity reasons suggested.
VI.3 Is a dollar a dollar?
Consumers have access to a wide range of revolving accounts including credit cards issued by banks, credit cards issues by retail establishments, personal lines of credit as well home equity lines of credit (HELOCs).
These lines have a few principal differences. First, HELOCs are mortgages. The credit is secured by a lien against the borrower's house. In practice, lenders have dif cultly recovering much from a defaulting HELOC as there is typically insuf cient collateral post default to cover the full amount of the rst lien. 13 Lenders provide lower interest rates on HELOCs than on similar lines of credit via credit cards, and higher rates than on rst lien mortgages. Second, revolving bank loans and retail cards are particularly easy to use as cash substitutes. Paying for groceries is easier to do with these means then via a HELOC.
In our data, we are able to distinguish between each of these forms of credit. For each, we calculate a similar liquidity measure as we did above:
We then compare the role of each in the decision to choose delinquency on revolving balances or on mortgages. To clarify, a mortgage delinquency is a delinquency on any lien. Note that failure to pay on a credit card does not necessarily trigger actions on other revolving lines, 14 while a default on a second lien HELOC will trigger a default provision by the rst lien holder. We present results from this analysis in Table   IV . An additional dollar on credit cards is 1000 times more important than an additional dollar on a HELOC is making the delinquency decision. Notably as well, the relative impact of an additional dollar of credit is much larger for retail cards than for other form of credit. In particular, a dollar less of credit on a retail card is 10 times more likely to contribute to the decision to default on a mortgage than an additional dollar in a HELOC.
VI.4 Payday Lending
We continue evaluating whether access to alternate forms of cash substitutes impact our results. In this section, we look at the presence of payday lending in the proximity of the borrower. In particular, Table V includes the prevalence and regulations on payday lending at the state level to determine if the ease of access to alternate nancing impacts the preference for liquidity. Essentially, if an individual is willing to maintain open lines of credit based on a precautionary demand for liquidity, on the margin, the presence and ease of access of payday loans should ameliorate this demand. For some individuals, having access to a payday loan, even at high cost, will minimize the demand for lines of credit.
To evaluate this question, we subdivide states into three groups as rough proxies for the prevalence of payday loan establishments. The results reveal a story consistent with the precautionary demand for liquidity. The liquidity proxy remains important in all states (housing prices do not), but the effect is about a third smaller in states with a large payday lending presence. Indeed, these are the only states in which any of our payday regulations appear signi cant. In those states, higher annual percentage rate regulatory limits lead to increased propensity to default on credit cards rather than mortgages. We nd this to be supportive evidence that the increased ability to obtain nancing, at even very high rates, provides a form of liquidity support.
VI.5 Credit Constraints
The dearth of liquidity and its impact on delinquency decisions may be particularly salient for those that would have a higher chance of being credit constrained. Constraints can appear in a variety of contexts, and in this section we evaluate a range of them to illustrate that liquidity concerns become uniformly more salient as constraints bind. We address life-cycle concerns and credit histories in Table VI .
Beginning with age, we hypothesize that life-cycle patterns have a signi cant impact on the ex-ante credit constraints and thus, the young should show an increased need for liquidity. Table VI reports the age dependent results of our baseline regression. Unsurprisingly, for individuals under thirty the liquidity effect of delinquency is stronger than at any other age. It is precisely these individuals that have lower disposable income, lower savings, and lower available credit than at any point later in life. The preservation of available revolving credit in order to meet short term obligations is thus intuitive and supported by the data. This effect carries over into short term housing price uctuations as well where they are more apt to stop paying on mortgages than their elder counterparts. On average, younger individuals have less equity in their homes than the older population; a result of larger down-payments and greater repayment of the principal by elder individuals. Perhaps more surprising is that the relevant coef cients for the middle age group, a group not traditionally associated with binding credit constraints, are also highly signi cant and of large magnitude.
The magnitude for these individuals re ect the same liquidity preservation seen earlier, however the smaller coef cient on the short term price uctuations re ect the increased housing services that are derived from home ownership for middle aged individuals. This too is in line with our priors, middle aged individuals, whose homes represent the aggregation of important life decisions, are more apt to protect their mortgages than their younger counterparts. Finally, among the oldest group in our sub-sample we see only a weak relationship between the delinquency decision and credit availability and no relationship between the delinquency decision and housing prices.
Similar to our results for age, one would expect that individuals with lower credit scores are less able to obtain additional credit in the event of a shock. To evaluate, the nal three columns of Table VI shows a decomposition of our primary results by credit score. Belying the notion that only poor credit individuals would encounter these types of situations; the results are largely consistent across the credit spectrum. Each of the three categories show positive and signi cant coef cient on the recent housing price change, with the largest effect arising for those with the best credit scores. The coef cients on the available credit variable are also unsurprising. As credit quality falls, available credit becomes increasingly important; the coef cient for the low credit quality is more than three times as large as the coef cient for the high credit quality individuals. Those with poor credit have a large incentive to defend their source of credit, particularly when faced with a nancial shock.
VI.6 Housing Prices and Local Distress
In this section, we further explore the role of housing prices in predicting the type of delinquency. To account for variation in housing prices, we include two forms of housing price trends, a recent and a longerterm one, potential state or region-speci c level shocks such as declining industries or particularly large spillovers from housing to other sectors may lead to different delinquency decisions. Speci cally, we highlighted the importance of three particular states that saw large drops in housing prices and the apparent magni ed impact, in those states, on changes in the delinquency decision. In this regard we saw that the distressed housing markets of Arizona, California, and Florida exhibit a dramatic increase in mortgage-only delinquents in our sample. In Table VII Two results are worth noting. One, each of these regressions exhibit the same general trend as the baseline model, increasing revolving credit delinquency in housing price changes and unutilized revolving credit. In both cases, liquidity plays an important role in the delinquency decision. Two, the magnitude of the liquidity coef cients largely reaf rms the story above. Indeed, in the distressed markets, as expected, shortterm pricing changes are strong predictors of housing default. Conversely, in the non-distressed market, short-term changes in prices have no impact on the delinquency decision. More importantly for our purposes, the liquidity variables is of slightly greater magnitude in the non-distressed markets. The asymmetry of coef cient changes between the housing price and liquidity variables across speci -cations is strong evidence that our liquidity variable is not biased. Notice that the liquidity variable shows a signi cant and large effect across states with varying degrees of price changes and across circumstances.
As we change these speci cations, the housing price variables change in expected ways. Jointly these imply that our measures capture the relevant phenomena.
VI.7 Scale and delinquency
Our sample in 2007 shows mean revolving credit card balances of approximately $17,000 and mean mortgage balances of $148,000. The payments on these each month are approximately $440 and $1,300, respectively. For those that choose credit card delinquency, our samples show that the credit card balances and mortgages balances are higher than the population averages. For those with mortgage delinquency, we see that mortgage balances increase versus the average and credit cards decline. To account for these difference, we show our primary results along with a control variable for the difference in expected monthly payments.
Monthly payments on credit cards during the time period of our study were typically 3% of outstanding principal. We assume that interest rates are on average 15%. 15 For the mortgages, we obtain the monthly payment directly from Transunion. Both of these will bias our results towards nding that the mortgage is much more expensive. The results of this exercise are in Table VIII . We nd that having a larger mortgage payment relative to credit card payment leads, as expected, to a decreased probability of defaulting on ones credit cards; individuals with relatively large mortgage payments that are hit with an economic shock are likely to let the mortgage go rst.
Importantly for our study, the coef cient on the liquidity variable of interest changes only slightly.
Liquidity concerns are paramount even after controlling for scale of payments.
VI.8 New Credit Access
Our primary measure of liquidity is the amount of credit available to a borrower at the beginning of our sample (June 2006). Recall that we de ned our sample to include only individuals that had no delinquencies;
as such, an unexpected nancial shock would leave the individual access to the credit that he or she had at the beginning of the sample. This indeed is part and parcel of the motivation for using the pre-shock credit access as a measure of liquidity insurance. 15 This assumption is probably slightly low. The federal reserve G19 series reports that average credit card interest rates in May 2006 and November 2007 were 13.16 and 12.75 percent respectively. These dates were the closest reported to the dates of our sample. The rates include credit for a full range of borrowers. Since our sample are those that have a deliquency, the rates are likely to be much higher after the delinquency is declared. (see http://www.federalreserve.gov/releases/g19/hist/cc_hist_tc.txt Note as well that recent changes from credit card issuers has led to 5% monthly principal payments. However, during the time of this study, 3% was the norm.
We use a conservative measure in each case to ensure robustness.
Of course, once the shock hits, borrowers may be able to expand their access to credit by soliciting additional credit; however, once they fail to pay on an obligation, the convenants of the borrowing agreements allow issuers to reduce borrowing limits. For the time period that we analyze, issuers had the ability to impose so called`universal-default' provisions. This allowed them to adjust rates and available credit lines for credit lines other than the one that became delinquent.
We evaluate here the expected credit cost of failing to pay on credit cards and mortgages, respectively.
In particular, we will illustrate that while the cost of delinquency in terms of access to credit is relatively large, there is little difference between the type of delinquencies. In fact, any difference implies a greater incentive to default on mortgages, supporting our primary results.
Because the credit score is a good proxy for an individual's ability to obtain credit in the future, we begin by estimating a credit score penalty for each type of delinquency. To do so, we estimate the counter-factual credit scores that individuals would have, had they not become delinquent in either account. 
where i is de ned for all individuals and where X_2006 = fage i ; income i ; race i ; etc:g, and CS_2007
and CS_2006 Table IX shows the two penalties and should make clear that there is little distinction between the two types of credit. Indeed, the credit score penalty for being late on revolving credit is only 18 points larger than for a similar delinquency on the mortgage side.
We repeat this methodology to explore how the availability of credit changes after a delinquency. We use two measures: the total credit of all revolving lines and the unutilized portion of these lines (limit-balance).
The advantage of the latter measure is that it captures the balance available to individuals after the negative shock. The tables show that the penalty on limits for missing payments on a mortgage is about double that for missing payments on a credit card.
However, the penalty in terms of remaining available balance is larger for credit card delinquencies. The unutilized cash equivalent balance penalty is 26% less for mortgage delinquents than for revolving credit delinquents.
VI.9 Speci cation Choice
As a robustness check, we evaluate the use of a probit in evaluating our problem. In Table X , we begin by adding county-level xed effects to absorb any unobserved heterogeneity across counties in income, habits, etc. We again report the marginal effect at the average as above. Our results are consistent with those above. Because a probit imposes a functional form on the error distribution, we repeat our speci cation with ordinary least squares, both with and without xed effects. As should be apparent, there is little variation in results as we alter functional form in this fashion. The combination of these provide evidence that our results are not a product of our particular estimation choice.
VI.10 Income proxies
To capture the fact that liquidity needs differ across income levels, we modify our primary measure to capture a location speci c measure of income. Our robustness check here, in Table X, columns 5 and 6, is income-adjusted cash-equivalent credit availability. We can then observe the same relationship as above:
higher available credit per dollar of income leads to more credit delinquencies, even controlling for total credit lines.
VI.11 Assessing the Shock
To this point, we have worked on the assumption that a given nancial shock was suf ciently large to lead to a delinquency of some type. Here we conduct two exercises. First, we evaluate the correlates of having any delinquency at all. Here we add our price and liquidity variables to the baseline correlates and assess the delinquency decision itself. Recall that because individuals may face an exogenous shock of some type, this equation does not allow inference on the decision to become delinquent, but rather simply its correlates.
The dependent variables in Table XI is the presence of delinquency in 2007. In the rst ve columns, this is any delinquency, so both a credit card and a mortgage will be coded as a (1). Our sample here is all individuals that had no delinquencies in 2006. Our speci cation is
Our second exercise here is to look at the credit card and mortgage delinquencies in isolation, using the full sample of data. Note that we have not isolated the individual decision here as we did in Table XI . Instead, here we allow the full population to serve as counterfactuals. As above, this equation is non-identi ed, but provides additional information on the population-level correlates of each decision. In Table XII , we look speci cally at each
As would be expected, in the aggregate, additional available credit leads to decreased delinquencies.
That is, the result in the section above that lower cash-equivalent credit leads to the decision to default on a mortgage is a relative one. In absolute terms, lower liquidity leads to more defaults on both types of credit.
This result highlights the importance of our identi cation
VII Economic Spillovers
This section addresses economic spillovers. Our broad nding is that the individual decision to choose to protect consumer credit instead of housing has a negative externality. In particular, it leads directly to higher foreclosures from those individuals. It also leads, indirectly, to increased local delinquencies. We attribute the latter effect to the spillover of foreclosure onto local housing prices. We illustrate this link by showing that falling housing prices are correlated with increased mortgage delinquency in Table XIII . As highlighted above, in establishing this link, it calls attention to regulatory changes, such as the CARD act, that may impact access to credit.
This section will show two phenomena. The rst is a simple correlation between liquidity constraints and local delinquency rates. This is supportive of the spillover concept. The second is a relationship between individual level choices for a particular form of credit and local delinquency rates. To deal with potential endogeneity concerns, we will instrument delinquency choice with appropriate variables, which we discuss below.
Liquidity Constraints ) Local Delinquency
We illustrate the spillovers empirically in two stages. We begin with a simple OLS speci cation:
where localDelinquency j calculated the change in delinquency rates between June 2006 and July 2007.
The remaining variables are the same as speci ed above in equation 1. We highlight the results of this regression in Table IX . After controlling for local demographic and economic shocks as well as individual level credit characteristics, we nd a strong signi cant relationship between housing price declines and increases in delinquency (the negative coef cient on Short Term Housing Price Change). A one standard deviation decrease in short-run housing price changes is associated with an increased revolving delinquency rate of 43% and mortgage delinquency of 42%.
Liquidity Constraints ) Preference for Consumer Credit ) Local Delinquency
In this section, we extend the results from Table III , in which we showed a link from liquidity constraints to the preference for consumer credit. We show that this choice for consumer credit leads to local spillovers in the form of increased delinquency. We use two variants of a similar model, designed to capture slightly different effects. In each we use a measure designed to capture the choice to protect a particular form of credit.
The rst version speci es the model:
where the rst stage is identical to equation 1, above. Results from this speci cation are available in Table   IX , Columns 5 and 6. The latter of these two columns shows the impact on local mortgage delinquency rates. The negative coef cient shows that more individual choosing to protect credit cards leads to higher mortgage delinquency rates in the community. Recall that the CC M T that is the dependent variable in the rst stage is equal to 1 if individuals choose to stop paying on their credit cards, but not their mortgages.
Thus lower predicted values (negative coef cient) indicate delinquencies on mortgages. This increases local mortgage delinquency rates.
The opposite is true for local credit card delinquency rates. More protection of credit cards leads to decreases in local revolving delinquency.
As should be apparent from equation 5 above, we instrument CC M T with the set of individual level credit characteristics, including the availability of credit. Our exclusion is thus that spillovers must take place through the price mechanism of foreclosures.
Because this rst version limits our sample to the group of individuals studied in Table III , we expand the sample by relaxing the assumption that we need to focus on individuals that had no delinquencies in 2006
and a single type in 2007. We now use two rst stage regressions, one each for mortgage and revolving delinquency:
pr (LateM
The two late variables are indicator variables for each of the 60 day delinquency measures. We now include the full spectrum of individuals that became late on each form of credit. The advantage is the vastly increased sample size. The disadvantage is that we no longer can isolate the precise choice of an individual between revolving credit and mortgages; instead, we have a disaggregation of the factor in uencing each choice in the absence of the other form of credit. We see in Columns 3 and 4 of Table IX that the results from this exercise are inconclusive. Increases in delinquencies on mortgages are positively associated with increases in local delinquency rates for mortgages, but no relationship shows for credit cards. For revolving debt, we observe that an increase in the individual decisions leads to an aggregate increase in revolving delinquencies as expected, but also a decline in mortgage delinquencies! Notice the distinction in results between this speci cation and the rst structural form. The responsiveness of revolving debt delinquency at the community level appears to have the opposite sign as a function of individual credit card delinquencies. We interpret this as being driven by the large number of individuals that have both mortgage and revolving delinquency. Our rst structural model included only individuals that chose a particular type of delinquency. Regardless, the impact on mortgage delinquencies is robust to speci cation.
VIII Conclusion
This paper has found evidence on the drivers of individual delinquency decisions. In particular, our study extends existing literature by focusing on the decisions of individuals who, under moderate nancial stress, consider the tradeoff between delinquency in their mortgage and their revolving credit accounts. In this regard our study contributes to the eld in two important ways; rst we identify a subset of the population -those who face moderate nancial shocks -that to our knowledge has not been the focus of existing studies. This subset of the population comprises of a larger percentage of individuals than does the subset that we identify as severe stress individuals (delinquency in two, as opposed to one, accounts). Second, our Our analysis then examines this effect in the broader context of regional variations in delinquency rates.
This extension is important, not only from a political economy perspective but also as an important quali cation of the emerging literature which documents individuals decisions to become delinquent on their mortgages as a function of their debt to equity ratio on their homes. Our evidence con rms that housing prices play an important role in determining mortgage delinquencies; indeed it is one of two factors that we determine to be of particular relevance. Future research will include an analysis of supplemental data on individual mortgage balances and local housing price information to address this question explicitly.
This presence of a strong liquidity demand for credit cards has important current policy implications.
Along with the nancial crisis has come a large regulatory change in the credit card industry and a range of foreclosure reduction programs too numerous to describe here. For credit cards, the notable change occurred interest rates under many circumstances, and mandated plain language disclosures. Our results suggest that while the CARD act provided a range of regulations that are bene cial vis-a-vis assisting consumers in understanding often complex credit contracts, the direct consequence of the act will likely be to limit issuer fee income from low quality borrowers and thus may decrease access to credit for these same borrowers. We will show that reductions in limits of these borrowers in particular leads to increased mortgage delinquencies, counteracting some of the bene ts of the foreclosure programs and potentially exacerbating a component of the crisis. On balance the CARD act is likely a positive reform; however, its unintended consequences are helpful in understanding the relatively poor performance of mortgage modi cation programs. As we have shown, when access to credit cards is diminished, borrowers become increasingly likely to default on their mortgages. We suspect that issuer reductions in credit lines that have occurred contemporaneously to mortgage modi cations may be an important factor in understanding the fast pace of re-default in modi cation programs. (1) or with mortgage credit (0) -individuals who went delinquent in neither and in both categories are omitted from the sample (see Table I Notes for detailed information on sample construction). We estimate the following probit model. pr(CC≺MT) i =Φ(α+β₁Y j +β₂X i +β₃price j +β₄liquidity i +ε i ). Column 1 reports the marginal effect medium term housing price chagnes on the delinquency decision. Column 2 shows short term pricing changes. Column 3 reports both pricing changes. Column 4 and 5 inclue our liquidity measure, available revolving credit, along with the pricing changes, respectively. See Appendix T1 for a detailed description and summary statistics of each of the variables. Standard errors are reported in parentheses, and we adopt the usual convention: *** p<0.01, ** p<0.05, * p<0.1. (1) or with mortgage credit (0) -individuals who went delinquent in neither and in both categories are omitted from the sample (see Table I Notes for detailed information on sample construction). We estimate the following probit model. pr(CC≺MT) i =Φ(α+β₁Y j +β₂X i +β₃price j +β₄liquidity i +β₅price j ²+β₆liquidity i ²+β₇price j * liquidity i +ε i ).
Columns 1, 2 and 3 repeat the exercise from Table IIIa using non-linear variants of the housing price and liquidity variables. The last column includes interactions between the housing and liquidity variables. See Appendix T1 for a detailed description and summary statistics of each of the variables. Standard errors are reported in parentheses, and we adopt the usual convention: *** p<0.01, ** p<0.05, * p<0.1. The numbers reported are the marginal effects based on coefficients estimated using a probit model. The dependent variable is an indicator representing individuals decision to go delinquent with revolving credit (1) or with mortgage credit (0) -individuals who went delinquent in neither and in both categories are omitted from the sample (see Table I Notes for detailed information on sample construction). These regressions are estimated as pr(CC≺MT) i =Φ(α+β₁Y j +β₂X i +β₃price j +β₄liquidity i +β₅price j ²+β₆liquidity i ²+β₇price j * liquidity+ε i ). The first column adds to the baseline specification (Column 5 of Table IIIa) a measure of available home-equity credit. Columns 2, 3, and 4 include alternative measures of available liquidity. Unreported included controls include the divorce rate in area, high school education rate in area, credit score for the individual, income growth in the area, median income in area, % individuals with no earnings in area, %Black in area, %Hispanic in area, population density in area, povery rate in area, public assistance rate in area, unemployment rate in area, medically uninsured rate in area, age of individual, age-squared of individual. Available credit -retail cards is the difference between limit and balance on retail store and department store lines of credit. Available credit -bank cards is the difference between limit and balance on lines of credit issues by banks, including cards branded along with Visa, Mastercard, Discover, and American Express. Available credit -other is the difference between limit and balance on all types of revolving credit other than bank cards, retail cards and HELOCs. Standard errors are reported in parentheses, and we adopt the usual convention: *** p<0.01, ** p<0.05, * p<0.1. See Table I notes for information on sample construction. The numbers reported are the marginal effects based on coefficients estimated using a probit model. The dependent variable is an indicator representing individuals decision to go delinquent with revolving credit (1) or with mortgage credit (0) -individuals who went delinquent in neither and in both categories are omitted from the sample (see Table I Notes for detailed information on sample construction). These regressions are estimated as pr(CC≺MT) i =Φ(α+β₁Y j +β₂X i +β₃price j +β₄liquidity i +β₅averageloan j +β₆APR i +εi). The first column includes individuals who live in a state no payday lenders, as well as the controls from the baseline regression, the first column pertains to states with fewer than 100 payday lenders, the second column pertains to states with between 100 and 550 payday lenders, and the last column pertains to states with more than 550 payday lenders. Payday lending information is courtesy of Professor Steven Graves. Unreported included controls include the divorce rate in area, high school education rate in area, credit score for the individual, income growth in the area, median income in area, % individuals with no earnings in area, %Black in area, %Hispanic in area, population density in area, povery rate in area, public assistance rate in area, unemployment rate in area, medically uninsured rate in area, age of individual, age-squared of individual. Payday_avgloan indicatese the average loan size in the state. Payday_apr is the maximum permitted annual percentage rate on payday loans in the state. Standard errors are reported in parentheses, and we adopt the usual convention: *** p<0.01, ** p<0.05, * p<0.1. See Table I notes for information on sample construction. 
